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The patent iavtntion lel.te, to cWtosnn Lloivalivw the ^mim groups of whicli 

.ab.nt.,c<?byl.ydroxi^cylduitc=>rrk»ac>ui,c«ylicflcid.phoH^^^^^ 

ST^ap. 0. tfec c«.ia» :md talu. ttuif«rf, toa fc^ thoir -^Adcru by t««c:t(iiK ^ 

e«>up.ft«t^rilU.,»,lJM™dto.hca,pteo,>ffarprcvearirgfl..«^^^^^ 
hunncctants lor «kin md raiicous THombntnca 

»th<.cr^cnp,tonof»l.o^.„U,B,lft'i1««»chitcK«ndBriv*tive»av^ 
^{loi«,.detc^gtot«,«fidtoafWti>t»foroosm«icorpliaiYLao^ 

Snlfop«ipyl (terivafivesi rfchiio^m tha< by xejicting cId«>Kan with 

i,3-propaB<=sutotie uip disdt^xxlm ISB-A-3 432 227. Thcjo deriv^fvo* arc ,wc«l ^ 
atfdilivBs (or ct«rojric Ctmipotitino!, 

K. iC«ri(R et in Pufyir^ loiitflfll 22. n<^ 5. p^os 439-*34 (1990). deau iho «teic«=ttoti 
of i;»i.ttx,Brt with T-b«ti-«,lactOn.i tOJ>WpuTcy.hy<in«;ybut«,:C9-Mut«tjIU(ed chUoSto 

(oiDiliir modilicBtioa or diSwiaii will. fi^oTucfonz mi 6-s^Maxnt»liK»»nft. 

aStoK^ d«i.^V« the N-«*Stitnc« of vvhid, c^tifes Jlytlroxyl gn^p, «.5d firoipps. 
«i-d wlJd. or, (iieichy capable of «.lt iom^^. a* i,:,tyottotw« Ln ihc It h« „o«, 
fcpoa f^>un4 (Itut .QCJ, djtem,, derivatives „btai«<=d ^| yield :mti q,,a!Uy «8i„B 
JoaiBgrf of jijBrt hctOHBK (dose cunyiug an activaflnp group in apposition lo the ^ 
flsyaen mm. H^iy ux. sait»f,l0 fcrxngr^y utilities m HiOotiUiia fnr IxyaliKxmic add. 
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wliensin tte M^^i uit; WChiodBprndcntlyofoHeiniotbef 11 oMfe radical 
'ZnKa-X. R3 15 H ur wieii-l, y is the w»oii O-Z^R^-X. atul 
W Zift -CO- or-SO«-. if is -cPiH. ^RaCO^H or ^,ro{QH)j. «ut J» 
<HR4CR,(Of.i,-. i, .11. -OH. Cx^:,alkx«y of Ci-C4al]<yn aodR, is 13 «C,-Ci,Jlcjrl. 

(b) z h -co>. x(j -CO2H, Mid it2 ii ••acR6"a-iR7<aj(OH> <»■ 

astoctuialLmtt arut bases on.) i:JftloftiieLhitosni,rimvAtivq,30to30{)%nx)lafof 
sttiicmral units of fvrmuJa 1, <iO to ,> 9S, nudar of s.n«manil am« of Sm^a U. mdiiH^ 
0 % mutur of stiuctiviU units of fimmik Jlf, !wd d.«> sun of tbe inolar pcrccjitascs is 



to pnstericd emboclirofflt of thi^ itiveniloii. thi: chitosazi dwiiirtiTO contains a ««al of £« 
leovt slrucWTal ui>i(s. oli&w,yxft prrfwaWy cotiminittg 4 b> 5D. pr«&at)ly6 » '^o 
stmciural anl«. Polymsnc d>in«a.i dsrivallve« ,uay tjpicftUy oonrain „p 10 000. ' * 
prcfciiaUy up to 8000 &n J, nu>si |««ifcmUy, up t^i 5000, sinicftual imils. 

1 1» « uiorw of tiniBftiial units of fwmula 1, 50 10 0 % roolar of snucftt-al nnUs oF 
twtnul* H.«,d20toft« i«oJarg(stt««„„iaflit,of fhnniite lU, tte 8un, of Gte niolM 
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toanul* a«| lu ,c 0 ft tuol« c^,t.,c,„ral „„j«, of /o,m«J« in. th.si.» of the nLv 
Tnw,an,«],yl,fter<,riuan^,tl.yi otte, nll6.^1,yle«* glycol, o*.,,ifiopnTyi^,giL, or 
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nirtak of tlic i.«.iT, acuJ KubsJdiKT, jrcaps of PtriiKlic of ftfom-^t,, iypi,:,Uy 
£*c=««tmsof tf.c(W«{.tc.,ri}, Bndfifk£i«,am g,.n,p c<^<^hh>,^il,rys^^p»,^■,l^ 
PcfiiK3icSy«tei«ofth.clttiid<:aielea.w«.Pu,tMysuJmbb W;, K M. 

CD. Sr. M R, Af. f3a. I». S,i. Pb, Sfr. Bl. C«. A^, An. Z,,. ai. Ife Sc. Y, TJ % IJf v 
Nb. 'r., O:. M<,, ^V. fr, Qo, Ni, R«. Rh, ftl, O., ir, Ft „„d l«ntbari«l6 TiioctdH^Pr ' ' 
Nd. l-n,. Sm. iJu, <M, -i^, Oy. HQ, 'n,,, Y b .xrt Lu. VA,afl „„inj Dofy v.l:^, ^^rijfc, 
coyiwipoiidiiiB calJQrj» cxii an » aosHliitoo irf the difoiBeruud pulyn. or chains 
ft^fcncd T„«fJs u,. the nlkali metals «til .(kalSne caiih r»ul,. Tte sate ^^y ak» be U, 

of aaii„r. ndtt, cotivw<i=rtly af aa>im«,i,uu salt, or sultK of prim^, «,:o„dan- r,r 
Idtiaiy aimsies wliid, profemWy coatufe 1 to 5(J niosl pr**«ibly. T .o 12 caiboiv 
aumis.or«fsalft i^'poJyamenGsainttibiJcijspritiuuy. »ccoaa(«iytod/orieni Jami„o 
ffoups und. ItfefbraWy. 2 w 2X). n,o!( ^n^fb^bly, 2to 16. cflitm gtoms. of SJJtt of 4 
poilyMtt cotiiaiuing an-iTio sroupj in stmctural repealing imita. 

TypicM examptei of wnines aro: n.«hy)aicrino. d2tn«Dylai;iino, £riFiic%]™ii,«5. 
ctfiylauiinc, (lietiylBTOito. trioillykmioc. i,-propyIuTii>tlft. iiopropyfuRiuie. 
di-o,pri>pyUaiinB. diiiOptapykmi^, iri-n-propyfer«u>e, triist>pr,:py)aiulnc> U-butylatrrinc 
H-ii-Njylanrinc, trt-n-bulyhmUie, hc>;y(ttmino. duifccylamitio, OC(o.l«ylau«ii 

N«,Btnyta«MiTO. N-din,c(hyls.»iIine, pyddia pyfW^c, etharoJaiiiinc, Oleth^oianrinc' 
and trtoEf umnlaniliiUw 

Typical eji«mp]e»ofpoly*inji,« ate: cthylerujdiauune, «.N's3in.«hyl«hylenedt8rrdi«^ 
d3.ihylcn.tria„i3.u.. cri«liyl«,oiamiid„o. i.3<l«<nintTTOpa««, l.3.dmi«hylft™uopn,paoe, 
MMlxuniciobauaic. fipamot, pJ.eiiyl«i=dlajiJiTic. jia{rfijhy)N»di«TOirub. 

4,4'sliain3Rodijftenyi. 4.4'-riipjmmx«p],eiiyl ctDer, 4.4'-d]£in>{,K«3ipfujnyl tiiit.rtliCf^iiKl 

4/l'-iJJttcnri»(fiiAnnylii»Dth»ite. 

TypSMU««npiM of polynicrK ooi«uini>,g. amii.o fewap, ate polyCaininnsaccharidet) wich 
a* ^.ios,ii. it»cif aodpolygBlBctosanuno. alb,nT,i» ,^ poli-«hyl«lmiiui. w molecrfar 
pciysmjdto caTiyinjs ..iiiiio end g^ps 9«d uniiuodkylated polywjrytmfc «• i,olyn„> 
tnflciylmmidM. 

Tile ohUoJiB, (taivarivcs can l« pt^urcd in ,impto (bta«,ct by xra«i„g cl,ito>s«n wUh v- 
Wa«t^ or 13-,rt(Qa«H wiridi contain wierificd caibt«cyl fcMnp or a CUi, grnup in 



http://patentsl.ic.gc.ca/cache/gif/020925 1 3dis.afp.4.s0.25.r0.gif 



l|ia™oili«rofma«r.cc«.c>wiiiv«nfjDBxctatema^^^ 

lit lean 2 «rwi«ml „ate. of ftamtae IV ^ad V in random diHtiibudtaj 





of fun»«laIV a.xd 70 to 0 « n>oW<,f «tu>;t»ral mat, ofJtKnMa V, basftd^u 1 u^i of 
cliiJoMan. thc3>««cncc Of an inert wN«nt. >vi(J. at toast U*%mi.l^,ofn iRcionc of 
finmiila Vf, VB nr VHT, based on said chitosaii, 



(vin>. 



wlieirio a,, R5, Rj,, ^1,(1 have tlK) oisunioga piCTi<>u% Aligned to thctti, Z 
and « ite^dical of u« alcohol of 1 1» 20c«b«, whicfc lack* ],y^<«yi 

alkaline cotldtdotl! '»foTinthB«tK»poT.(Jity^«.buxylic 8«:dd,!d(sjf dOSJredroovcitiiw 

rt>eci.fl>o«yJic acid i.Bl(sMule,c«s into Utti^TOSpondinfi ucdas aiulthoacid, ito^aits 
By adjusting (He pHof ih* ,^,acd<« il,,^ caiboxylSc ackt «»ltt ciu. bocunrcrjwt 

uito the coirc«pondlnj{ scMn. wUich an: altt. wAtOed as suuh. 

StuptisEngJy. &n invecitu-epwKCM mak^ it possible for tltu thitc «o prtpavj 
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coiiia,ni«g ^tnrctimii uiiri. frtfoftnulno IJt randan di^rU), 



a to Cfte intelltii5diftl,> i:iiJtoJau clwlviitivcs 



-O 



I 

Z- 



■ WHn> 



.t'^S^r*'*':''"'''' • ''"'"'''''^■'^ Zi-^P^ferahly^.. R,.S,,„rtf,,,,,, 
<te picfcaed naumsf pntvloiwli- «<i£,u»t to ihcn,. MoHt piBferohly n, TOn«sc«ml« 

provioujly conowiri^p Hu>™>vd diitt»aii eatct, Rcid »iJ(,, 
TCMlinn dJ^wlvJnfi , ho cfcit^^Uc, «,g, dilute a..ric arid, ™ 
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Kyro-^acu^i r.p,Ktccl<^pmfu,^to with a.,m-«d^^^ 

-'^'•«'"t«tts .rf 3 1. 10 % by v^i,bt ^vMc^. Li^hV 

TuM^c,:,*!!™,. so that a fa at,. f>;i,riW* (»flJ,Wc. chit«(U, daivativos which do ,„« 

«/Rter ii^tf ««j,J g;o„p ca«e«. <rt«te cl, Uo««,. U is to ^ui. WfiWy »«oWrJ>ic 

« Mi «5 tjual pnxJucm which arc i«u<li]y criKwJioted. 

in the ccms^ ofmatmdoi a h„,i,ed «aciia„ »t «^ ft«, hydmvyl g„«p, ^itf, 
1^.0a«s c«n a]«>tRteplocO! l™. tb«xr«>fion c»a be «abaa.ld.[Jy sui^^ss^d by (lu^ 
cluacc Df ttm=&<„, c«ndiiiQ«^ Chitwur, <1erlv.tivcs whciohi R, is l,j,kog£« in fte 
stniclural iwjU of ibirBnJfe T, H imil KI itrcpicfiarcd. 

Th. ,momt of s£n.cu„,^ u„i„ of fi^nwk 11 will tteO,). hwulo,, thocontoM Of 

on Il.«dcp« rt-SBb«riatiDa which i» .KRtatoc CWic«idIy av«tlLbfcchi«.«.,sc:ui 
coiuaxn up tti 70 » motw of owijpj gioup cimtaiains icttucbiiaJ iioiterftoUmlaV. 

Olifiomwfc cl.5«„ani, can be typfcally <,b,ai„jHi t^^^ty^^ chm'^ra oi thr. pQlyn,^,^ 

o\igm^ obtuincd ar: tticn iteutralhetl with e.^ NaQir «nd nv.«ifit)fli »«lis aitd low 
a,utoc«Lvu«,stUu«i« by uJt^mtrKiaulfmyuch an,,:mbran=.Thore*uto«n.i;5huti«gf 
cj^nto£u,=r« can be used ohtal,..=d or ii„udwui«d bcToahm in tot^n auuroor 
OligocDt^c cliitosans c!» .1,0 be nb«H™>dby dcuc«yk,ioc oC cliiu«*u oUBt,.wr». ft>r 
eKR<Bpl..<fo««yla«rfdi3«rt>Jc«eorci>h.*:5xa(>«,,vId^ 

TliolaLioncs suituWe ix,r use ici ite pivicdcoof this invMrttai ok tnowu, ,oitie brine 
comniMdally jw.'dlttWoorohtfliiiabJc Uy kiujwti uieAmJs. 

•n» invc«t£v« pr<«cs. „,,y be Lwied ,mt Uj- diKsolvlng or si.spmdin^ the cMtt««x l„ a 
»lv«« IU>d then adding the wtaJoTj or sospensioJl to u ,oUili,K, of the iRctoaie. -0111 »t™ is 
pie&rAWy cmriidwu »i n«ai teinpmiure. Afkerwarfs. the wictton n,i«iu« is stocd u 
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iind. inoKiprBfci^alit]', Aom20 tn l(lOi*U 



water XT, !dvcwM,iB««>r.-d. thr.pn>.«:«isct«P.«ri«iil>-»rricdout™a AyincrigaH 
atnrosplicn-.. tj'picuffy a 1'^ ^as (Mnin w aisoa) or ninojeft. 

S«rit.Wcsalvei,ttaiie .ypicaliypularapn^icsolveiiBi wMdi cm bftu.wlilnglyoriii 
Jiibcttircs orut least iwoor iuoie jolmit. ^6 in which djiios>m dissaJvc, or twt^ii, 
1J« «rtv«ii« also be uicd 3.« (uspcoiwn sgftK», f&empJaty of ftucb !Olvdn« eihws' 

Cliet]>yl ether, dbthytolc slycol diethyl oUler. triotllylenc glycol tfiniethyj cto), 
l.ulop«u«edf,yd«)C«bo,« (melhj.1<««^ehlo./Ule.<d.Ioit>rann, l.Z-dichlaroeilumc i 1 l-fti- 

(Njvj-c(iiuc!]>ylformfiiuute, N,N-dir,fbylfom,»,xiirtc >f,N dWhykceuimKte, 
(eirametliylutca, ho*«niclhj.]pl^HpliOTjc tiiainid*, H-ma(hy!pyinoU(timB, 
N^tylDym,ti<)or». K-Tnothyfciipnjlaotai«). s«tft)xj(Jos (dimstliylialtfetjde), ^mycn 
(tlimetliyl sisifoi,*, .tiortijl «alfone, triTOathyknp s«ltbne, t«>tivua«ftytene HvUbJie), 
su&KdtujcdbsnTOttes (henzoixiuilccljlftiohwiiaje. o-dichl«iE.jt<«i2ftiWi U.4-tri- ' 
chlotoWnts J>itn,W«), m«jfe» (welonitrib. pio;«c«M(HJs>. AJso SLltuljto trt anmu.^ 
t«>;diphat.c«th«B suriiuB o«thyl or othylphwxyi ether, .aiul ketones i<u«l, as aoeiuao, 
awlhyl ethyl tef«>B. methyJ pn>pyl diprojyylfcewnci <ULutyl toUUI^ msihyl 

■«ot)uiyi kiwams. 

A emnp of piBfcoed H5>fvoulsaimpriseseyeJteftthe«, N-alkyJatediusidjuxUdtswid 
twtaott, MQftbxideit and kidfiwcs. 

TIteTsaoiofl prodncw can beittxl^tcti aodpiuineddthccby bwun pnicwsas ar 
WitaeduBtitfy bydndysed <Saeci taiMv convtited Ma salt*. 

TJ.e ieactio.1 prndncia amm^s an, roups a/e a^ivontoJy liydfolyccd »yith «i,«5<>„« 
tB«dl>as<»,t>pieaiiy KOHof N«OH.aj,.Uope.,diT,|5«*the RdjMtaento£«hepH 
atW*hcvceMi«ui,t)je>uciifa oi-fii«dTKxlkin»rpD(a»i,„„si>lt« lkti toWatcdin potjo 
Jcnnwn tuunncT. 
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ite nov.l c,Jc« can a. Jc,c.ib«J «l>i,ve. b= hydr«Jy,«l with aquecu, aiUli 

tnorill b.,.^ ,0 the acid, c:o„vcrtp.rl ii,u> the si,lUi. Novel e,<r«. fti B«a«,pJ.i i„»,yl 
can W cunvoifed .mly^lcUiy with hyrtio^^a 5n the prccoc* .tf . »r*te n,o(al cut^lys^ 
uitt. tho <l«iccd cKAnxjJic a^il* II k funJKtf pi.«,i We convert tfto osters«Mtj) Juto 
TCRdlly hyclTOl^sablc group, ft, with tdiltetfiyHnomoritena. »n(t ««„ K> remove 

(tik jjixnip by hydcoiyKis to fonn carlioxyUc acid gcw^. 

TlxpcopiTrutir,,, of xult. fwm flw novel cJiUiteun Kridt ..rflttif BltaiUmetulMtecun ho 
coined out m por tooivit m^ttz ly TOacd.n, ^vidi rnctsl s^Iih i,f o.g. ,i,i„«al Jlcid* or 
crtoxylic acld»3ti aQueous joluricu. in which case - ejpxfcdly whea urfng polyvaloat 
itietid - the chUosuij «Tti &mi ia5ol«btopoly«lertraliic gcJi, Swirttemettls tM 
th»»pr.^-„nisly cii«i. s^iUibJe itieiul wio arc ijpically oxide^ hjxiiaxiri«, imcridc.. 
chlaridw. t«on«dM. salfatci. nitrites, idtnito,, pluH^phites. pho,jimteH. tQra«« md 

The piep^iratoti «f saUs fwrn ttionwcl chWn ackls und aujinoaia, «K,no- or p„)yRQii„B, 
or pUimcric pDly!,i«fa„« can be uKiiied oat i]» aume tuauacx, Watd-insolubie 
FOlydectCOlytc a«» ulw obtuinod ^vll«l tistdfi pt>lyaa>un:» cir polymeric piilymilijlisr. 

ItienOTOlcliitosaj, derivatives canbom.f»ttd b>- tnown ir«hod«. lypicaiJy fi)tt«lon, 
^-hcreas sohWcpioduB,, cai, bspiccipitatcd beft»r:l«,d bysddWtmof Jion-R^^^ 

th, pH. The ii,oducl, rail be i.,o]Mfid by dSa!y.LK « by p«R,ag6 o^rrfol. e«=ha„ge 
Hot purificatio*. the pioifcrt, cati bs washed awl then diiod. b« witliou. r coiLplc* 
diyftij being neoMwiiy, ai,d the porlfiedjaoduLtR may have WMercoolemii ftfup lo 
c. 40 * by Vitlsht Biui Tlte pr«5uct« also h^ imUed t.. pofi-tto. I,yo5>hi]lsatk« 
h pmticuLiily raaftil, a, btiiky ,nKl couOTwool-Klcopiodiicts ate obtained which aie 
«i«>cukl!y iMdify sduUe aitd very Tcattiva 

Ute novo] ctiit<»an deriviitivos uie jolid ^dncl! whi^lxfieicwiay Mlubloorhijshl, 
s wdUblo in 2K)n«ni8 <.r sujueous-alMi^it ^dia or i^ po!»r organic ««voflis. "l-hc fiM 
iicids Of their galls with uon-t«xic ciiiotis xie pJiysiobip«illy acc-cptable mH 
KoitsaiaMt. 'fho pioducw atie »ut(at>te for* wide ii«i{K>or utifitios. 

■n>6Tnm-I c]3l(0!a» derivatives. «,pociaHy tho salts itnd «:Mh, poiyjiiophdytw with 
fitm^fomring aj,d ohc?«£ng propaUw. also lu tljcpiosence of alkulino «ttth motal iima 
OwMg to tteir pronoaDCBil chdaiiig aciiorj ft.r heavy mcial ic»i!» men in low 
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wwernlrtdons. pi-oAwi, cun ho „s^\ for ,t.Hu,viTig ?uuh catioAt t«,cn coi.u«iriTu>(«l 
water. fi,r cKOitn-lr, ew lonovui. i,™ or ropjxx ions fitin) watef. i„ .rfditSc-jj. thi^y 
cajJltB u«d as ch<>laii«g Bgr.its iu d«5 Food the phafimcButic;,) i«dax.-ry .mtl tl,o 

««Ulle mttajtry. well ;>» riotOJStot, ,5«gly <»^ i,, oonjunctitm with cMc. ankmio or 
ncmral iic4crgc»tii. 

rj» novel uhiit>5flj, d,=rivativc* h«-c r iuii»i,iDgly eood ooinpbdti^jctian fftrn,«aj Um, 
w!iCteJ)y the j»»dpitorioi«rfpolyi«6ri» mctiil u\k cspsciaUy iii Die oisoaf pt>|yvak«r 
tudrms. caii h= favouiably infiuci^wi OT vicvwitsd. fimttoinmr.. rliei' hxire « nuxlulBdnfi 
wtioft in cryjrallis«don pfouesaw. e&pBckl\y oil thciwniat«» of s<rd ciysids. their 
jjrowOi and flie macphotos, °f K»«to,tciy,ta]s mkJ ihei,- ►jzftdu.tribmlo.u.; hs well uk 
on tilts a«?rc&4d«!. And adhsjiw) pn»psrties. 'Xhcy Ate thcnsfore suitaMo for waier (»atmcatf 
to pwvcm Die limjiadon of deposits io tyiitcr-wtdaclinc .ysie™. {wRler fleatincm plants}, 
lor wample An tto waltj ofcaiiajnais, iJienibriMie» urwrndiiEtK. T1,ejr cm >Uo b» used itir 
the prctreaiinwrt of ifiscribs, convMiieiifly cotton. itDvd dittoson tlcdvailveH «rro 
p/evcnt tJio fotwwttojj ortlcposjli! of nimieartit RnJ/orotssmk companeni,. They im 
thcreftte al«o suiidjlc to ii» ai wKErivcs for tosi ca«pnxi«cui fi>r tlic ptt^^c^tiou <rf 
<fej«al pSsquev iiK well at udcKtivefi fia- dotof^sntfibrntiiliirioM, 

'i1)B mvBEitkm fftnliBr n:h|« to apeocete fw tLe saev^ioium ofth? iidluaenco Jo aiuVor 
framiRlfon nf solid dc(i08ili un inm&>,Ao orfitaiB «nl«lr«e«, wWcJ, „,™p,ire> cddi»a to 
a nujJ «rj,coibposctian thtit i; >n coniactwJih EiR inorganic or orgjmiu ^ubsiwt,: « least 
«jnc of die wvBl cWttsatu, but pTcfctibly 0,0i Co 20 % by wd|:<it. iniM j«jf c«bly 0 1 io 
10%hyv(e4*t. 

ThoMwi cbilosa.! ttu:iv£iivB» have fiini-feimi,iKpropeft3«i. 'Oif^evaporatiofl of sqacoim 
wludonj load* « tbo iatn«^ o£ ttvavmrn, wild uid walor^xmiaimngfitm., wliteh wo 
POTiiMWft to uir u,trirt„r<,. 13y ^-iffiic of tluR pioperty and Clieir hyiln>peoCic Action, ihcy 
are also fbr u» at mimeiamils fw itiQ skill Or mncoaa in.:cnDiiuie» in cOiUlBtic «nd 

p3kMm«Ei«icaS oompotiliuiH, as agenta for uioicituninf oni^iiar ttii>bUity Oahricmit acilm 
siralac to ttuit of liyddiiTCTiic acid), and flir Hiirgical dtcjjijigs. Tyijical oumictic 
foimidtttiixns ate xkm and Siuir caret jmoduEii and dtixlowmiN. The «ovd cMtomi. 
dfiiivntiw!. e.sp«ii«11y gtibmsdc diercfTDin andalso 0^ wiors. a» foxJlier yuiiabk-. for tsio 
pmqMRiliOK of cotupoHidoiw wJdi conjtollwlnslcase of (lio cliemiwl t^tavix a 
pi:olOag):d pciiod. 
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and attucoiis solujions. Air cxamT^B in the csnmi factuie of footoffj or wtL-vo ,„b«taiiee* 
cwicentiatiofts m, wcB as in dye anil pdgnwiit fcinnulations. 

The iiovel tihUosMi iterivailves uun afto Jmv&biociiial activity, typically oflctertoctafc. 
Ain$ixtiitic or al^Bidic activiQr. 

EspcciaUy prcfceed. aafl a f«th6robJe.. rft!u>faveri«lo». » the nso of th^ Llritc.«. 
dciivaiivM.ptefwiWy n» iH»d» or uifadi meed torp«vp„il„s the wUissim (o a,uj/ia: 
fD«D.di»n of £0l3d «kj>otJi» oa itjoupafc of (»«inic wrbrtniteiu T}j« dcpMlrt, which often 
have u cmaty CCmsistaHCy, n,«y be ean,pM*dof inotgiuiic antVdui^Hic Ooinp.-,iu>uU», 
i>f ically salts aad pftlymca. sUy ot bioIt>pi:iil ori£iii. Tto tubxtnitos inuy jnuitpmic 
amVor o^j!tti,ic ffiiumals orUologieaJ n«tNiiiIs, for oxaflif»le glsss. «iamic4. mctalt a.ul 
sltoi-s. or «yi>tliw]c pJastic .mtCTjiOf , imv^. tex.ii„,, katfter or vegetuWo oi- animal 
oigujisof YK<tfiiTlJiM«bjwtofihRinvcjjdtx>iUttotosoftli«i.Qvcl[iulc«i«, 
dcrivarivB« lunuKutaiXt ftjr As ^ or nwccuis nisn*IWie». 

It hm also luEprisingly !>siav loinid that (be wwl cl>Uo«im(Joikativc, ran crosjlintoxl 
TOtti payepaxi^ ui givftpraduott wMch swelhlrto. buiinwlublei in wtfer witfi good 
suwhanical pnipntics. 

Tlie iavoiJiion furthoi-retuira to crti!»(iBtedcMioHa<ieimtlvM Dhaunrtle i^rcacfloti <rf 
two cpOKy group!, bl tim lUOlecuJi;. 

Suitable jiolyepwcirtos aft typicaUy {jlycidyl «jtnpom«i, ooniainiug on avcia^a two epoxy 
ffoitps in the xuolettile. ParilcuJiuiy suitable glycidyl <xiinpouivd!? arr. tlwsL having two 
glycidyl jjtonps bonded lo « liotcro sittim (e.g. sulfm. pietfeniWy oKyfitn w nitro^w ■). 
B-nwtftyigiy,:Myi gfouy^ w2.3-epnxycyc]opeiityl gjoupn. TVpkd examploi iwpn&mbly 
hi?C2,3.Bpi«cycycbpi^ty\) cfhcr; dislyclclyl cttioi* of iwlyliydiiH: *UpltaUe iilccliols. 
typicaHy 3 AJnittuiKdi^H, or Myalkyleiie giycols such as poly,?roi)y)eiie glycoJt; tt^yddyi 
«l!ef«rrf gyelMliphatic polyid, such M 2.2-l)»(4.1ijrtfMyisydohoxjl)pnjiMjie; difilycklyl 
eihora of pofyhydric phenols such n% rosoicirol, l«s(p-h)KriDi)ty(ihenyl)me:t}ittTic 
2.2.U»(ii-tq?draxjphcnyl)pK,pRD0(==di.jtTOtliane),2.2.bis(4'-hydixu^ 
y»propfljie, 3,3-bii<p.hy<liojiyphisny|>!aliaiic; WsCB-Kietbylgiyddyl) Mlirswwftbo above 
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dihyUric atei.hol,of diJrydric diglycidyl cston of tBcaife.«yUc acld«socliav 

phcJiiOic 2.;id. teitphftalic acit. di-tclmhj'dwphitialic add ^«acal^yrif(,pflflllIHc «ad 
N.N-d.glycWyJ .loi-lvadv« of ptuimiy aiu3i«w flua a»>i(i« and hoieraiycUc ni£«,gcn ba**« 

carry iw»N-ato,»te. i«dH.N'-dtj.ljFddyl dct1y»iiv«, of dliiewimiaty tliaiaidSH i^tid 
(llamniES, (ftdudin^ RN-Hdiglycidylsmiltae. W,N-d[elyuUlyUoluidilw, 
N,N-ciigl>ciiIyl-p.aininnpltooyJ mctly,] ether, M,K'-dinic^ 

N.N'^gfyddj.lethyloi)e uius; N,N'-i1igl,cJdyl-5.5.diiQetl>ylliyd«nJojn. N,N--<U. 

U>ii>>. J.^bis(Ni;lycidyl-5,5^JuJ«thylhyd£ttU«n>.2.hyd«>«y|w,p«,i^ N.N'-diglydLlyJ- 
5.S.iliinctl>j4-6-i«jpropyJ-g.6.dSMTOiiiactLiriglyddyIh^ 

ftrefcirod e{K>xntos an: those iliHt to lolubte in icrongly poiox jolvonfft imd. more 
pivtiBtdMy. thojo (tuu ci» loluhlc in wat«r. 

A iiafcrTCd group of polyt^miiSM wirnprisesgiyddyjBtod tdipiitaS,v HioH andpoly.. 
.«Mlkyk»ic dwlsi nrwolAkfc hydanto»K. *iuiiu,phBnoJ». butpdniolt una aratuodc dUiaiJ™, 
OP cyulmliphaUu cpoxy fitanpcrand*. rmici.!i«rly peJii™ip«|ydpox5d«« an: elycKiyJated 
afiphirfc iisHH UTid pidytaaalkyknc diolj. a«ol novoJafej, diglycWyl efheix <>r btephn- 
nnt A ajid tnsphenol H cu- ioIxditcs Jliereof. 

P«nlBiil«iy (wslbrat «» v«itcx.!du}.fc gljddyl aliphafla dicta nndpolyauiuJkyiftiiediolj, 

To prepare novd oioss«(ilo«lpix>dtt«jte U is ahopowlblfc lo vjoiiv nddSdoti curing 
JtoMlcraton!. 'IVpicid ex^mpki of wring utccioraiojs nitj 3-ediyl-4-«j9ihyJimidaaofc, 
triamylaamftmiuta phciwJaft); mono. UrpitlypftAnol, CpKwiol. dion^llliuic, Bsllcyh'ti acid); 
undplttMphoiic add. CuTlner tixckatxxs nndcii(!dy»u ai^flornially used in »n .lEDixint of' 
0.i to 10 wisight, Ixitedtm tto ptjlyep&xide. 

1*= auiDumof polyep[«i<te vrlU dqjcndnuuiily m (he desired ttegcco of Ltwjlinlans aad 

ptupertics aWalcd Uierewltli. Adv«mag.eaiwly tip lo 50 %, prefBralay up to :+5 s 
and. most pref MAWy, up to 23 of (Ik. tamatA unit* of tEu: ncvcl chtLOtKHS are' 
cuostlinkod. 
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rhr i-mpiuation of .he cm^i^kc^} tleiivutiwt uan be carritd out 1« a mnunsr knww. p«r 

CUDVontoiitiy by mixitiB tho compancuti tuisctltcr v/h6 an opluinal sol^ail w 
.nispisniciDix aernt wl»ch i» thci> wmuvod by htftiii^. The iin«ui« cat) \» thsnn*)^. 
crojsdirikcfl, (ypictilly b^- heating lo S0-2(I0°C 

Tl«5 cTOKlliikcdchliosiui tk.rivailvc« Qfo panicuEsdy j«ili,t>l& fwthcpiejsiiwijOT of wat^ 
•.woUnblB iwd i^himical siahJ= Bioiilded midM, sucH tfea shspnig cut. bo comWncd wiA 
tte IMcpacBtioii. ft is thus potsiMe loprppsn! films aiul Jails wliluh can to ujui 

iij;«nis iliB iclc-ase uf whidi to she utvlnmrasuc It delayed (uidoonflnmiu*. 

ThofolliTOiiij Exzunplcs iUintTKtc Uie invention in mow datwl, 

AlPr epanttto n o f itnci rac( aaife!i 

IkBtSElaAi; RJS&cilim ttf a diltasttn wWi liC-M-iiichlotomethyl-Z-oxetunmwv 
»} Acttvatuwt of tiiB gji UcBan 

To uctivaie iKe chitosan, a coiusherdal j-ioduct (Hnfca: Btvcmg© >1)01cc«Im wdight 
At -75 MO, acetyl sroip CQftta)i4.5 %) if. dlaatvccl in 5 % axAv acid toil uaditialvGd 
ctmsiitoCTtj are removed by KJraUon. Hic paniiact is piw?ipiteteJ iigmQ b>' tulditian of 
2N litxiiiim ]>ydj[«!dc «oliitiom lo Hie fjltraje until tlic pll i« TJis swollen white 
proAltl is W (tocn salts by jispEitf«i ctotriftisaHon, dccontaitun ami rcsu«(>snjioH ir. 
dissilted water or by didysis of the KineoiiK jjiwpwisiun. AftojwoidH tho jwoduct i| dried hy 
repeated osntrifugikKfw wiJli diinaos u{> to a watsr Ltintwit of9.fi Titotiim of a 
l}'0|>hlJ{«x] lauiplc of JWs TKntnM whh 0.1 NIICI. takins into account the^vJ£er t:tnUMii 
of 9.8 %. gtv«, a bass canim of 5J I n,tq/g. 'fl,* dioxanoBontaiQlng wtivateil polynier 
ycl « iwed fttr inoH iif i&o sutnteipicnc roaciuitn. 

546.2 stxritecMtosan (25gofcliiu>sau = 0.ns mo!)a« TOSDwidcdh. fOOmlof cl^'y 
N-itKthytpy,«>]idtmc (NMS^ witli lhft atlrtUiort of 25 g of Lia and the mupanskn is added 
in iTicrets»n» at <ooitt (ccnpsratiifc 1.1 b solutiun of 58.9 BOf R(-)-4-rtrichlcftinictUyl)-2- 
oxeiaiiune {0.3 10x™,l> in f i of Nwr, TiieresiUt.'Uii ««Kpciwioti 5» stirred ft>r 1 Vmr midsr 
j)lEn>£maQ(t exvludin^ motsoitc in a Kulftjnatioft fJtwk: fitt<d with toflu»i condwiser, bJado 
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?4 ittjunc, Aficr LoiTlmg. (he uki^ obtained ts predpimtcd. with r-fficlent KStua^ with 
5 J51ID5 of accu^n. -Oie fine «us!pDn«dnci h tUJctedovor n 5jnL«it:d snclioci fHizr^nd wa^Uctl 
free of chlorkle >s-xth tKstillcd w^. '(Tte {mxiiict is suitpcndcd oncc nioro ii) tti^haDol njtil 
amiiii colloctod hy tllutuJ^in. A small sainipio is cautiously (irkt! uwlor vuuquto and the 
C'l/N ratlu of cloiiiei^ui luia^s ift 3.06. 

B5C3ii[i])le«A2cAiQt The i)Poducu I«tcd ici Table 1 pir.ps«rd in awxHd&nw wit}j 
fSxamjiJfi A J. Tn Exnmplw A2 and A5 R'UiliiiUicfjnicthyl-i<««ai)onB ih uscsd. IiJ 
ExampJc A3 S- inchl(;noiiiei3fcyl-2roxotaniJciiT3c and in ExuTiipb A41i,S^(ivclilaw]- 
methyl-^^xeiMinv? is mtd-, anri in JZ^tomplcs A9 und AlO S-4-!ricKlo«)tasH 
thy|-4'Dflethy!-2-DixetfincKic ift UECil. 'rt©50lvdiit 3s (Krofitiiyl sulfoKcd (DMSO) 
{Examples M tti A4 100 m3, HscRiupiki; A5 lc> A7 m ml, Eicftaiplti A8 400 hiJ, 
lixanipbs Ai> an^J AiO 2flD ml). Hic Bmoiuir of LiQ is 5 g flixamjiles A2 ta A4), 40 a 
(ttcara^las Arj (o A7>. 20 g (EbctoiiplB 10 g <R«mjx!c» AO itiul A 10). FiirJh^r 
raiilculi2r4? wil] be fojind iixTiblc 1 . hi Exampb A9 thc^rc^m lims Is 32 houin a( 
ajid in Example AJD241iouftjjt SO'^Caitd 24 tioiui aitDO^CLi die ^Jts^ column the 
ci»nicT>rof QimilN is^iv«im 'Aieq/CCaj/^t m fcq awl illbnid;cr8 (heO/NnHto. 
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Aijunuit of 



A2 5,Ug=0.ftJliiioJ 

sJgnut; 6.3% Hvtstyl 
A? $.0^031 mol 

A4 5.0sH)XI3lTnol 

'tS^ acetyl 
AS 20fi«0j24iaftl 

4.5% acer.jrl 

4 %4icciyl 
A7 20g=0.124inol 

AS 10|s=0.062nKil 

cfiitO!PQjiofEx.A<i, 

AE> 5.0 8^003 jjiiol 

4.5 % acetyl 

of nctivAU^J chicpsan 
acc.Ex. Al, buLfitwii 



1 1.7 £=K>.Df53 13061 
T1.7r'fiL0G2md 

^7.10fi=0.248juol 
47.10 £==0.^8 mol 

l:2wiSg=0.0(S2 mol 



DejjjisR of 
^JfcSt. <%) 



92 
100 

95 

94 

97 

1{X) 

55 

61 



8.43/2,71 
(3.11) 
9.02/2,57 
(3,5) 

(3.7) 

(3.26) 

8.47;2.fiO 
(3.3«} 

S,2€/2.49 

aot) 

{L84> 
(1.65) 
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^) 20 DfcJiifO&iui (Wulrji, M7-5xl05) is pariklly tlcjU'Adistl witli JOO «if of Ha (37ft> at 
75*C D\'cr 75 nunutcs 1o cidti^KtiTi ol\gOd»six [A, Docnaid ct. al„ Ini. J. Bio?, MciCronvil, .11, 
297 mixtiufc of oHgrmfiiTS iibtiiincc? is jieutmliwd JO r>tl S.5 wkii NaOWr 

4intf tTtcd fium RaK(^ nod very lew mokuulttx conjiliuisnts by ulsriRfiJtmtiou rtdV^uRh r 
THCflitoiD With a cui-i>ff lovca of moo, AttM lyt^Wlisatiori, » mbrnwof o%iriis>i« 
hiivinf. an avexdj^ rtc^jw of po^vjmoa'lsaiiim of c. 6^20 i» t>b1aiiied. 

b) 0.7 g (4w3fl-^10^^ null) of <lw L2riai niixlu/c trfoJjfoitJCiS i« Kuspwicled hi IS nilof dry 
DMSO twfppdMM: H-iO> 75tj Jiifi of UCl find the jniBswisLoa 1h then «<Icled» w5ih RisFrmg, ti> u 
SOlulkmof j.6LSg(R.<S<xiO-3 ilKil)nfR.S-4H(&ichlorom&diyf>.2-ox&toi^^ l5uUixf 

for 3 lioiifs wctxxmi tetnpcraturo and Uten for lOhjOnw u( 50^. Tlic nfigoauif jc reaction 
produL^tnprcclpisatof wUli llJft JD-fold ainoant by voluttte <:f diclitopouicthiin. FitotJcxn 
ovCT a glass /{□c4ioLi HKdr ik«\ ^y^ishbig irff ^ith CfljCli «ad ra^iuno! wilLl (he fittrmo 1& 
fi«e fnjm chtoiTde?^ ft)ll<m'od by vAiigum diyirt^f, gjwj 95D rau £5f s biowjdtfh tiow«le»d 
prudiict wllich huH a miio cvf 1 ,52. 

Ry^iipftlfc A12; Id jiciCOnkncp with tlte general proctsJurc dcscrft^d m Rxflinple All, 
J.50 nag (7.5yjtl0^ mnJ) of chttoJifejcaosc-., jjrepa«dfTx?n\ CMUzliS^aUy atvai]flWc 
cbicohcKMse hcxahydJDdiliTrido (Ikara Chem. Iiid. Tvkyo) by ]iBiiU'a]i«iiticn wltl5 trin 
eOayliiminc, ^ tifenctccl In IC tnl iif djy N^mj&thyJpyiralwloriti withi 
(1.52x10-'^ mr^O of R(-)-4.inchloix)aiethyJ-2^oxetaftim^ VioJd: 246 mg (theory 2^ tng) of 
a beific product whioJi is aRpcnlfied lGtoC (cL ExmiapJcs acuiUrl), 

IkaEQip^o A13: )n acccuxJancis with (lu> g^icmi procedure di:Hcri!K>(J inExuarpl^ AU2.0g 
{t.24xJ0^ iii[>i> pf 0 chitosmi product whiEsti contfiiiis 50 «i of aiuliio jsrmips flttd 50 ctf 
acc4y]auim*> ^ips (chiiln 50'^^. Plotaii A/S. Norwiiy^sr-c reacted in N-rTOThylpym>li«taii6 
(SO ml) with die adiiitioft of 4 «f LIQ wilh 2.516 g (1 .24x10-^ mol) of 
Rr)'4<iiich)(sronis>ftiyl)-'2-nKB«?»noftaL To bring the leuution to corny tcrfOT, tliewijuudon 
rtiixtuiic is stliyedfur 3« houts At ^{PC anci for tifnitfiw 8 JtourH ut las'X:, fetvijis IM s 
(S£) of (ftw«y) cut" 8 bw>\vaiftti baigc>po*ikrixlpiiwllict which bas a O/Niirtio of 0.55» 
ooritbspamliTig to a djefimccof substkutziKn of 36.6 ^Ji. 

HxamplfcAU: Ui accttiiarjCR with pioi»iltui& (?oscrlbDil iixHxampln Al, 5 ^ of chitv-jwa 
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which 5 g of i iCI ha» b=c« di«Kolvc(l. Ite ,aspttiKta« 15 adcfcrt nnd^N^ lo a mm<», .rf 

2^^. 124i (1966>] in 1CI> ml i>t'icy DMSO and s g of liCJ araJ M«„ae i« srUted »t 
fcon. tonpaatuTB. After 15 nii,,ut»« tlu>d«B-7D]to»rfKh olttaincd i» wirrod lor 12 lioii, 

with vit™ .tiiricB. p^rificaiiun, Iho ycacnv«hpioduc is .dmrf in fro»E. lur. 
Jona nmi (Jicd t^vnltoit lo 2(X» ml oCinsthmiol and iix 1 U« of Miter tn <c«tu,vo Lid 'Ih^ 
produ^is mtt^oa a sln.S SUCliLxn filiw. w.^hc<} free of clKoridc with water. lyOpJrilfjcd 
imii thc.iyt^iii,atei» driod uoJcr W rnhxi to 24 hrors. Yi.Jd: r,.S» g fSS % of theory) of 
apate >i:]](nv pdjuier powder with n niii. cf j.09 m uiift a Q/S mio 3.3l as 
foutid by cTectuaUBl analy«iR. 

BS!nj)teAl5i In aixntliuiee witfi (h« general ,»rou=iluTO describwl hi Exampte AI^ 2 g 
(1 .24icl(l^' .1101) (rf «hitii, .50in 80 itd .rf'diy DMSO a>»ti»iiii)g 4 g «f Ua aiB roiclfeJ wUh 

s 11.2.1x10* moi) of tridjJoKunotJiyl-p^ulionfi. iwicdOT, v^mu^H imc<Miw 
24 h(«,« at 5(PC and the* for 5 « m:. Yield: 2.44 g erf . wLnc poiyuief whirii ],u, 
aCI/Niatloof 1.1. 

iltlxaaaiab^Qfthe-ph toiaii Je T ^vftUwii 

JaSEialB^Ji The product (jf F^mpJc Al is Kiitjccitd direct aiKi mrtst with mcrbaivol to 
Hspontlteatiiw. TljU i« don&by «g8poftdin4; thopjcdwct ii> 750 ml of water addiTig cv 
salidan of 34.1 K NaCei in 2S4 ml rt" w*ier 45 aunittci while uodtag w((h ioe. 
Thcv<jcotis »u?pai«itin wobttuiicdis steed for a ftmhw HIiuutk RtO-SOAthotifor 
umofhM R hours at nwm teujpantnrc. Titiatiaii of thcraaciion mutiue wift IN HCl showw 
Ilut 3.2 cq.dvu«isntj of the bttsi Have ixxicted, Lp. the ttuctjm it ««,ptete. jpi«i„,t 
«.0u<,Oll i« udjllJled U.pH 8.0 ^ith 2N Ha ^ fthe™] «. a gl«H. „Kfio» filtci- 1\> narrow 
mw^aiuc «ns. ilu; Mod iH aabjccied to uUrafUtiatioo mi the cliloridr^-frco *cJ>itio« Is 
tfun JyiTpfiiliswi. -jlK, Willie, wat«^tt>liiWopi«d«« of stry.,iiOT-lik« cmsittDSicy i» dried 
iKidCT a Mgh vacoyta. Yid* 29.9 g (fiv.5 % i>f thcoi^* water cmtcnt 19.11 « by ivdetif 
caAoxyl content 3.57 m tx^g (tJisiny 3.6 1). 

Ex.amEleB2: 'i;p piepmc tho sodium sull, the caicuktcd nuiotiitt of ZN sodivra hydnaWc 
sdution is Mtded to R 3 «. iiQiicDus «s..lufion trf thopiodaut obtaiiiiid in toamtrlc BI The 
«»lw50tt ix <tii(\yied then lyiiphiUsod fiivUi^ a ciuui«Uativ» yield ofa white higJiJ, 
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puroiw iinxtnct thm is rciulily »o(oMe in <va«Br. 

ExnflJEjIc Ji3! Tlie supojjJficution oftfic potluct (rt Rfui„ipie A I ?. with 5 cquivulcnjs of 
WaOK in aqueuus sus)Kn,ion actxjr<ling it, I&sMpk U l jfUes ti<c «o(H«ti >alt of 
chitoh«<ao«.}«xamak,i«fciwa yield ofja.'iniB C73 *of (!iean^);inertfit piocliwtha, 
DwiilwwittonH Bills in aitm^si! luba wWisicui-ofrievd ctM 100O(SpcctauK,r 
>ftt 6). 

Bxampi& .Bt'l'Jie coritJivwidiug it&£Bc»il>DXy]ic acid k iwpaicd Dwm the sail uf 
Uxanyle 113 by dlttolxin^ (lie »><fiiii» salt in 5 ,nl of w«icr. Tlie wIntiOA is aoidifietJ v^-ltt 
aiNIIdtoiillft. WU>w»dbyfredi<li»lyii,a8dej«3l«diiiB«uopaij B3. Yieia: 93 tng 
(77.5 % of theory) of a Oi^y y»]Wb j>owikr irhlcl) luix aeattoxyl ^ivuf conlciil «f 

Isam^fiB^: In aconUi«» xvitli tht>sBi»rglpiocedurc rfeecxibwlinKjamipJc A14. 1O.0 e 
(0.0fi2 mol) of ictivBteU clAiosm (J38.2 g of dioKanis-cftntHidiisg s<!]) Kroreoi^iixl k 400 
t*-thy DMSO«na J6 » of LiQ ^vith 13.7 s m.,0 Df 4.«i5ii»hyjpiu«phra,oi««hy0.^- 
©xctanono (J.C, Dingw»{$ et. al, J. Chcm. Soc, POTHti Ttcts I IE>R6. p. 2081). The 
reaction iu3xtuir. il llineti fee 241uiars af «0°C M(d llicii woifssd up. divine 7J5 g of u 
wMie iwlynaarpowlerwhicli Im a P/N raiio ttfO.li 

SsauadeM In a 100 inT siilftaiatioj) fltofc «quEi>psd wUh stlriBr, reOay. condcosar iknd 
ihtTOiomettT, S g (p.0l45 mol) <if hi>nzjil2.,«c(attoti6.'1.ca(bQxyli«e an><Uffl.i>lv«J iA 
25 ml of dry dltutano. Ta thu TOltitlOD mo added 2.31 g (0.0132 mol) of itptivajed cMloian 
(nccordijii! to Example A.1; 33.1 aof dioxanD-confakinfickifoscui jsd) aitotmi 
tompdnmiTO &ndtho tcacUon imjjute i» stiired far 18 iicit,n. >fhc tcacdtai ™xatte& Acn 
lieiitcd for 8 himn (0 eO^C incl for ftfurthcr 48 hmirs to 100"C Die ootmumpiJta, c,f 
pJwttjnc in tljis r«ic<ionxiiixtiiTO at Aii in<Jjcatltjai t>f ilu> progress of Cie jscrtion eim bo 
aionitmcd by thiu-Uycf diKMiNnogtapJiy on jiltoi 8p( wiil> ttducne/etliyl acuaie 1: 1 « 
duant. ThB T«actimi pnKtucc ii iuliswineiiay ptcci|>Ii6eBilin 5l»nil rfdiethyl cthur, 
cdlcoicd by filtffltloa mid washed with 3x100 ml of diethyl cilief. Tbt pcodiici i» 
suspended iu50 oil of dicx-.iuit »id then lyiipHUisBil. and tlie JyxipWIisiite i» rlriod iiuikr 
liy mbflf ft«'24 hovri OvcTpho^liCjcnii peoiosdite. YWtl: 3..83 g (5E.a % of tljetuy) of a 
wMt{) potymcrpoivdBr whi<* ai»ordin|i to elemoacil iinn^sii is »ufmir>M<l to a dcstee of 
€6.2 «. 
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Kxa jijjjl£B7: To icmnvc |J« btnryl jwutectivo ««,up tio,n the piwlKCl of !««ittplc BO, 2 g 
nf tt« prnduci n« .Hssolvcdin 1 03 ml „ffir^ 1e<zuhydroniiuti rncl, AflETiuJrtUkm o* 40 «,b 
Of Pidlodwm ^tt;tta«c, hydiot^nntcd .u SfA; 50 hac ]iy(lK>gr.up46smc Tor 21 Ws. 
•nic catalyst i» uflcnva«J»r«iio»ed by fiMioa («i a iwc(ioix fittix Tbe poIynjBi-ic 
aciit is wiraoterf ivMxi tlB filter .i^idnc win. 0. IN Nadll comhicuwi will, ttic fitta^ 
>^-hich nltt. «tlju«»d U)pH 8. AfkLT My^ tkowgj, n rncmbrittus with a caM)tY IwJ .if 
:m aiid «uhscqii«Ht lyoiDiilkuiifln tben me obiauwl i ,48 («3 ft of llisiny) of a vfiitc. 
powder whidi is tiw s«5iui»i «ult of the potymsric i^rfrt. Nonuro sig^wHi) .rftlie bcatyj 
groutv can be d«cc<ed in tho iH^NiMK jpecUum tif th» piiijuw Itt. DMSO-dfr 

Rx aujpk lA uctmSance with tlw gcuKral procedure (tMiiibcd in BKanpto B I, ihc 
product erf Bxamplc A14 ia aapcniflMl wjft jodiam fiyd/oride nolclion. ttis u done by 
aiMingRsoldtim Of 2.B5 g(71.12xlfr-:' .Tidl>af NoOKln2ai„J oP*-«tBr to a io^TicrisioiJ 
04 5 g (J2.93X10-3 „f tmxlnrt in S ml of water und jiiiring the miitlurefiir 
2 Hours, whccoupifli the juspenidon bjoumcs a clear mlatioti whfch is slltt«l fw* funher 
!2 hewn at 0-5'C Titradm of me taction atbauTQ, with 0.f « HCl atow» dial 

cqmvtHmt of Mtliiim JiydruxWo have bscn cojisutncd. For wffking i,p, the loacJioii 
(i>ixittfB i« freed fa«m Riinof mnmiiKs of j5pl.l>j' niirution oti a i-lnKj sncliuii FtUu, atlju^wl 
to ulLl 3,0 with m HC] »>luHou wliile cooling »-iUh ice» ami wJwKjuAritly aialysed ugRiust 
dijtlUed water througK a oieuabranc wiJJi a™ cudiision limit of lOOQ liRfion. This dialytittc 
is lyopHlised undtho jwoduct is dried autor Ifl-^ mhai- fof 24 hnari, TJiritifm of the 

;/dlowlshpcrfymMob«»ui«dmfi5.3*yjoiSd(S!.(5l g)wlili0.l NNaCfif (fe^vsacurhoiiyl 
BTOQp ciintoat of 1 .57 m et)/e. 

^■» miile»By- .Bi2! In acordfttlte with tlie geneial piocedmc AsscrilBd in Hn£«upk B I. the 
pro*«c» liNtGd iu Tabfe2 a» supiaiifioA viith NaOH iuiil tho «cids imted. 

ExjuTiprj; RdllClcjf CsTblkxylpDiipoocilcnt 

^o- ExumpteNo, {iitBM/g) 



B9 A2 2,8 

i^lO A4 3,fls 

A3 
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Bi2 








A6 




EM 


A7 


3.36 


BI5 


AS 


3.65 C10Q%t»f theory) 


B16 


A9 




B17 


A13 





lixomeb CriiwMakinjs ^ ohStOiOji-Trmbttnic add wilh nstnl iomi «r poJjMmnsj to 

I Jill 0'a3%aqacaQ«TOlall(mrf»h(>totinmiigKa4,mtsiSJklriM 

as 55. sKiuemw roludon (I ml) of ite bwMuid mlt obbiincd mExumpto B2. tec 

^^^^ CSoniiSlftncy 



aluinininmacetiiio white hydiosoi 

poIyefli>-lBnf.Uij3i» wWus hydro^Bl 

chilo«aA- CH3COOH wWks liydA^gel 

aJbimuii (frum beef 

while hjilrogcd 

^JanijAeBHt XVicihannJamfne sultijf diliosBn mam^ acid. 
4001,18 (&<K>U4niol) «>fthc.piodu=trtBwui.p)cBl aicih,sol%d4rtTO«ni«™pTOtu»™ 
JUOinlof tlMfiUed wuterAiid muliRTOlvodocm«i(uctt»arerau)QyedbyfiltmiirHi onaj{l««e 
sucUon filtCT. Then 215 Qig (aftOl<W msl) of (rietkmolMniiK are «Sd6diiit,pwise » tht 
clear «oIution. 1*5 viscour *glutian ctm bs flDiUledia a thin (iOM) jinO wltfj it doctor 
knife to glm plates or ptAycsitx mi airdned. (hia, 6l<««s-ito!irfilm« obtalu'eil 
bond wc31 to filaw, tat can bs easily ittinijvedfmtn apDlyejtPr sulatrtttc, 
Lyop>iai«aiu«xof Hw «i»luHon glvei* (to iriethanotauilnc wit of chitosaamaJumio add In 
thp fiam of a wltltCf iaiky powrtler whicJi in Tcacflly tolwbto in waisr 

Batici pleBaO; CmssUTifcing; of chtixi«w lusdonric acid with diopoxidet to foiiii hydcrael 
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AM^u^OM nilof au-,tfij;lycltlyletfwof M-DuitttUb ilwUn 1 ThlcH watcrbaddeaat 
romn i«npsrAiu« to 22 n>| ^ b 0.3 aMUDws sm„fi(,„ of Uicpnxluc. ot Buatupte B2. Tte 
icsnliant clear jolutiou « cast to a niut tai i polycwcr siitjjimte w (/ftstsrihod ia 
HKJUilplc R39. llic tllrn in dried (a gi^x b clesir film wWdi is ciMstinlcDrt \>y limiting Tor 
3 IMUD to m'C and wbick.c»u be hatdeiisd v, a coatine w).kJi « -woUabk, ian£«i- 
soluble, ]A wut«: 

EfjuimoUr imcmm of a 0,024 nkjiw agueouii lolitilm ofa ptodnw of E«n«pfoB2 unil a 

0. (lfia tnokir uiucoui xilutiou of tlio cliitwmnfeDclic add sidtan; mixed, ^ih vieaams 
BiiTri««. ThE Twidumt precipltatB coUedwJ by rfltwtion. wtihtxi widi wa»r uiUil twausd 
and Ijfophilijed. l-Jic hiiltj- pn^rtocmilytss poiviler is Jrjeil under Ifr^mttar for 7A XxmtiL Jt 
CtuUaiTO joldy dtitosiin and tnalte uuail »s compnnojifi anxl, dosjiiic t1if stuVf) drying, hn» a 
Twidual wiiicrcQUtent c* i4vS * by v^^, xbft prtxi-wt swdU in traiur tq a jlas^-iiliiRr 
Md veiy balky gel whkii i« j>.b]e to biiv9 laa* amoaai* of water. 

Esmplojm. -nwi MJafiouused in Rjattipk B?.l fe ca« to a film m jjiuLLd it. a sututioo 
uf *i&ito»a;i mctate tor giw a wjittsr-ii«oliiWc rois-ekBtrolyte f jJm. Tt» Siaxij ^]a»*.cJ«uv 
stcojifay tctracave iii>dcoiitu5n! the 30- tc lOO-MA ainowjt by voluite of water. 'Ihofiltn 
ImH B Hybrid Kttucture in whicJi solely the pulycJectrolytc £cJ with chitojaii jiic iwiyjaisric 
coiiateii«B> uCDniKdoin lhe«urt>«ceof diispiriinaiy euuof clritMatt-inolw^^^ 

1, ^ittc mutt of niv&rse stniciuire with similar pnipmies, naavdy vrith chitosufi »k 
Urinuuy Glm iindcluUMaiii-nislaniic aciil atpblyimric. ootiuiLTkm. aie prepared by tt© 
tiuncpitOfiduiDp, 

.BraiUEfe.CU Ci>m(lfeo(i(Mi to sodium oh loridB unifwflie in,fhiuiiice<ifwW 
pulyaacchflridB!! 

A «>lutioil cf 204 & Of w«iiiim chlorirte In <0!> ml of [KsdJlcd Water iR rdiered Ihioiigh u 
mctnbtanc filler iuid put tn(o osich of 0 gUuw oc.vcitd widj t tlllerpupcr a»d 

prcmdeil v,ith » Uadti utiiwr. The Kiirrfiig n,tp is adjimtDd to 30,pin. "nKai m cucli uf tho 
Ssoludoiisl^ uddsd I ndrfusolMlitm ihfltcontunis 1 msofonoof tfacpolysaucharkles 
(is(cd below. Tlie amoCTUtatttm «f polysitediwicte in the cr^-ituJHjrtioiJ aiilutioit te tljiu« 
10 ppm. Then the soJadimK wo idi»edifor4 diiy« « lootii tcniporaiure »nd afusrwards the 
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oysiaU, obtainccJ <nj. i.nlalcd by mtiTiii<in, ^orm, «^ sire di.tnhitLoti. ^^qrlojiierajiun aod 
adlicsjon f>r (be wy^ali ^ire iwscsacil by mlciiosi;i>py aild fii:uim«vg eltetrOT 
jibotorawrcigmphs. The wsalis flre ncpnatctl in l\iWo 3. 



hyaliiraiiiu spfd 



dwtuiroittEi' 



blank tQKt 



CubcY of 
diffETcnt si^, 

HAdcubsis ofinin jt^6 
ft9 ahovc^ 

aiul uubDSOfmnxsize 

ccysuik, 
cube srcuciuj^ 

TCgUlUf , well 
tbcttied twill 
Jo qundCnrplei 

ocCaiitscfroa &1ixictuT^ 
cubo 

ag6lcn>5!ra<es 
iifdiCfejeatsixo 



iiizcdjsli'lbulicjn 



byroad 

to 2 Tiun 



5 ]L ta Z imu 



broad mn^'G 



.S|ito2iain 



Adhesuin 



graivlh OA glass 



^)^y^I1 Oil 
walLzutd 

giTOWtli to ^tass 
waltADd 

gl'Owdi nm glass 

wnll aiid 
5(krcr 



no gjowdi C(i 



growth on 
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A .^atiiwlcri solution fil" ctikiutii hir(lTOBPiicai1;oiutfc ir i>ix>piired l>y suspsjidinf; 700 mg of 
CaCX)H in TODxcil of duUlkcf waicr. iTiirod-iciii^ aOjiiiuiJ Kolution Is ittcr-ost corjiplcte, mS 
m^iim. TlJft unJJsjolvftl cojwdiucnis are reciiovcd by fitoioai iiml tho s^olutitHi is put 
«iu> osdi i>f 6 gEass Ij^Rkrjs jue dcgcfibecl in Rxmiplc Cl mid tti of whicJi Are suWr4 
TO pp«t t^io j«)l>'«,cc?iarid;'^ U«ed Ik^Iow. -Hic aoKiliociK un; ficateil ff>r I (lOur to 
U0.85^C aod the CSaCO^ prcciixiiQtcH ato evaJuatcd as dcwdbed in lixainple CI. 



BRSVO^iltCH of 



30-30!;) Jim 



on sfMnio gbiiH 
pans 



dggnigatcs of 
needles 



3(J-3(X)jiTn 



|JKrtS 



l^Ciixia;;ceii(iii 



hnni cT\^sts 



X-Ciarragcciian 



•tiigrogatcK of 
jieeillcs 



30.3[!0jam 



partH 



uhondroitin- 



grawth of 



Oil SOin:» ^lass 
partH 



MTinc acid 
acciw Rx. CI 



pbitH5-10tim 
thick 
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iO fti aca,n!iincc with (Jie s«!ncnilii«x>«ta;fcdeKccibedin Bxamjdc Cl. sokri*,.., having 
the following ioi) amccnu^iuns are prepared: 

375 ppm Cu 220pinn TICXJj® 

After additinn of 2 M-d 8ypa> nrsp^cJlvBly of « polywcharUe.th? solutitms aio )««itcd for 

fjJtrate5 l!i dc<cfiuljjiad 6y Alosnie !«)jiupii»n aoalysui Cor illnttiuii with aO.0l M 
Mbirtoii of 6ihylEnedii«aitBtotr«c«fc <.[:icO and expn^ « jwccnuifiB inhibUlon. 

b) In sSmiSar niannsr, tfiAiTiMliiUflii.(jf ite huriuni wUhLta conceuoiiiuvi v^-lth dUfcient 
E^lysaccliaridw it d6tcTOiii>od Ji>- Mia. ilantlan^ied l^owmell ii»t. 

Tiic test II cuiiied by sJarttajj fium a talution wWeh coDtAiiin 8.f> ppju «f Ra**. 
•lODOOpjxmof Naa«.<l8 ppmof a paly.;«charicfe. Ttioioktiwiwadiurtcd vithac«ate 
hnfftr tQpll S.S kevi nt 250C. -IV., 27fi.5ppm of SO,^ a^e iixJdcd. iir6dp5Mtcd B^SO* 
• i« Twnoved by mtn&tm HiwA hows i«id, at detmb»d i» a), tht wskkul Hi?* can- 
cctux3iti«i (n die mxiti Ik dctciiitiaed. 

1'hDMSiiltK of tlieinblbition of ciystnlKmion uci rBjiorJedin TiiWe 4. 
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Tabled 



iDliibitbn of Co'srtaUisRliDn {%) 



5Qd]ucn 
chci)xltotC2st- 

XfUltllOTie: 

JimjQ. acid 
algijiic acicl 
chitQsaii-nisd- 
ooc. Bx. B2 

sec. Hx, B2 



10 
0 



2 



10.0 
20 

14.6 
43.6 



0 
0 

t) 

(] 

ti7.2 
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WlLutjsclaii/iwjJsi 

3. An nngou3mcovpt>JyiiicciccJ,to<teri^^^^ uoiiscf WuJac 

Is II and lU ii3 rjiotfom dijTliburiim 



r— O-- 




CH;.OR 





CUO. 

Ti'SicrdT]^0»e siibsrUucnta Rj ;ice toch iadepcndcrvtly of im>i„ioil«r or Che ludlcal 
-Z-Rj-X^ K5 is H Of jico^l, Y i» tho aijfLjn O-^-R^-X, and 
(a) Z iK -CO^ or -SO,-, x 1* -CO^H. ^i^C(hlli^ ^HiPO^Hh. aiul K^, is 
■OIR,CR3(ail).. is -U, -oa Ci-CUalkoxy i>r Ci-C«alk7l, atUlR^ U H or Cj-CU^lkyl, 

'affi^^CHR9rCftR„^a.](0m-, R^, K,, Rj tocf R,^, a« «w,h iiidepc:«dcijay of another 

w Jia eitcr nr s salt ihwcof. w^hicli chUofum cScrivaiivc DomRinsf a total of m Jc«sr 
2 sttuctuial uiilli and, based ™ i aiol of thr. djlio^im doiiviitivc, 30 to 100 % ixviha df. 
stiacuirnl mils of *Q«miln I, 60 to 0 ^ malar of «tnicc«ral ixniu of fotrnuJo U, ami ."^U to 
0 % molar o£ ttinjcenral units of fionnite JH. aiultlio ^tim t>t dw itiic*Ui wdceiitiiKcs is 

1 A rtiiostui dcTivadvc iiccoixi3«)rto claki 1, vMcLx ci^i^^ ^ it^titl of kaKL4 siiucturM 
imils. 



3. A ch itosafl tknvxtive QCxvrduig w clMiu i wHcb, as olSgfirtw, ciwitaiiij 4 tc) 5(f 
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4. A cM.i.(osi«i (terivativ« aocMding to claJ«j 1 whfch, a, (mgouu^r. Lontnins 6 to 30 
statcltinil wi\iis, 



5. A chiuwan derivative acconlmi; ro doiro 1 whioh comm 50 to 100 % nwirarof 
►cructmia vnHs of fotmuta 1. 50 w 0 » of iiniujiixd lide, <rf- ronnda II, and 2l> c 
0 K,»olarof«Jn,«tuia] uints of lortniUam. tbc ,«m of d« molar ™woQlafiBK hcUig 



6. A chitostai drrivaCive Buwidiiig u, dttini 5 whicK conlams ttJ to HJO ft mrilarof 
Rtnictund units of fmnul. 1.40 1«0 »oi,>iar of sL'umnilfljiii, ,*'fom>u]n^l. and IOtt> 
IW> of foftiuiQi in. ihe mini of lite iiJolarpMC«!n»ugc3 bcitig 

7. A ciiitofiitn (taiivaive acDOfding to cLUnj 1, z in defimtioti (a> uf the .Wi-uctuK.! 
uniis 1, 31 <knd ill is -CO- uid X is .COiH W-CH^POfOtDi. «Z is -SO,- «n<l X it 

8. A Mrosm (letivDAvo acoDnliDg lo tilutm I. Vfh««,cin 1^ lt> R„ aJkyl i, w&Utyl, «(iyl. 
Ji- W jiopwpy] Of ft-, iao- w Itrt-lnilyl. 

9. A chieniaa deiivaiiva accatdinc lo dnini 8, wherein S4 toRju iis alkjl are TiiclhyJ ur 
«thyl. 

10. A clUtosan dcrivath'c Bccorffjng «, cfniiu 1. wl>cr«iu. IR^ 10 as atfeoxy ai« u,«hoxy. 
Khoxy. pnjpoKy or hiitcixy. 

11. A ddwwui dnivativv OTcordinjjtocWifi 10, wliewiii to R,ft alko^y ii» msthoxy. 

12. A ciiittwiTi tolvntsvc RccMOiTis » clniin I, whefeiti K» and to Rip a,* p«fiaably H, 
0H.iEctbyloritKstlitiixy,atldH3 15 aorincAyl. 

13. A chito^aa deiivsitivc jccurding to dudm 1 , wheiuia R^is seJwtcd frojii th« sroap 
LtmsistUigof -C«jCH(01I>,-ai,C{OajXOIl)-, -ai(0H>CHCOH>. 

-ai(ai3)CiH{aiD-. -c«(oai,)CK<oT3).. -^HiCTIjChcohj-. -ai((>H)aiaUi(OH). 
^{0H)aj{OH)CH(aii)-, -CH(ai:^K2cii{oiD.. -ai,aKOH)aKosi>- 
-CK(oai3)c«(OH;CH(oij)-. •c(J2CH(oai3)CH(pii;-, -0H2ajaCHjCH<oii)- 
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-CHiCJ^CH«)ii>cn(oi))-.-(r>H,aKaH>c«fou)CM(oti>- 
-CH2CTi(a)0H)aijCH(oii)-,-crifaai(0H>aKCH,>aTfOH)-».,tj 

CHaC^<0II)C«(OCnj)CK(OIl)-. 

in. A diitosan daivutivc wMOrding (o ckiim 13, wlifirein is -CHjCHfOiri- or 
-ai,C(CK3)(OlJ).. 

15. A chitom decivatiw aconrtiiif; u, ckim 1. whetcin (hft cajfeoxyUc mad siid 
phoKphoateucWjjuouilsBii Mter f^up, aioedteritiodwllkuiniiHpluujt, cjdoRltpluitic. 
aniliphMic OriuTOiialit aUxiho] vhkh cnnMitt 1 ii> 3f) caibcm alonjt. 

1 6. A davmn dcri*ntiv« accondtng to chtm 1, wDarein die cathoxyli,; ncid uik! 
phosphwiur scid pwipj iti ttlt fwm afe framad/nnn a mstol oftlu main oiid snbtldSaty 
firinjpi of (h£ l^odic Syjrtranof ihs cfoneKU!. 

17. A chtiottiR dctfvfflivB accOTiflng tci claim W. wfccroiii \ba bcXOs tie. tctlcctecl foiirt tJie 
liiini, fpunh zmd fifth lainn sronp un'J the nrbnidiary gwupK of tlioltaitidic Sj-sicm t»f tl» 
diBfnLcal elements. 

Ifi. A cHitosa,! <JcrrivaUvis siccoKJinjs cMiu J, ^vh6re^n Uie cuit>0Kylk iiuirL and 
phosedjonw acid groups are to ihc fcmi of mnraojiJum Kalis or axiw ot priaiary, jccondoiy 
or terttaiy imlncj, orof tiillH of poiyammeB ccxOBirmz piiiuniy, s;cO£ldiir>. mulfor (ertis^ 
animo ipiiipj, cwrcf salt! of apol^msr conlaiinaji amlEUi en>upi in «i««m»i repsatiiw 

nnlta 



19. A jmcewi ftx tlie jMwpamtion of a cliitMandeKvative acBwdSiig u> dwim 1. vliiuK 
comprines cwitaktng n jotalof ut least 2 structural utdi« <rf fomuUe l, n and LJin xatidow 
disaibwioji, which process wimpiisesieiictiiig a chitiwuTi coiiiainiiig a total atM least 
1 struciaml unit! oT ftinimtae IV luul V in landmxi (i»iribiiti«i. 
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vAm R, i« n^xyl^ti, aatl «iid 30 to 100 a nv,i..,Tof Hruei,-^ a„H, 
of ffanratU IV uD<j 70 10 ft 'A mttlarnf stnic.uisf unite fomu.I.. V, haj^d on I ,,,^1 
cmmsim, in pi^tcncc »t«xi imi K;,fw«t, wUh at Jeo»t 30 % n«>}M of ft iuctone uf 
foimula VI. VII or Vlff, bucd oa siiid dijUM&n, 




whcfein R,. R(, R,. Rg. Rj, have Use jnewiiiigs previously imsiguccl to ihcm Z, 
is-COOT^*i.Xi «-0Cl3.-C0iiRii.^I,Cp^i, Or-CKiPO(OK,jJ2,X, i*.<xliRi„ 
atul R„ IS ii«n«iical of m alcoliol of 1 to 2C cMtioti iittmis wliich J»cla the liytlrojiyl 
jTOup. tod hydtolj^Eig (Jio jftsvrjRrndJiwsaii derivKtivo* whsitinXi fe-CQ,, uuflcr 
tOkulwe QOfldiiiiMH ti> fi>iin tDa <»m«Fon(Ung iJurbwyUc tuid iril. If dc^jircd converting 
tins carbojcjdic aei<l lalttir ettce Lito the soi-J»«iinndi]ig acid unci (te iiutil Into a mh. 

20. A procesi,- micmiiag tu dHiim 19. vAuxtm die»ictioi) h cumod outin tho l«iiiF>^(uie 
rtwgo frooj 0 tts 150*0. 

21. A mnciMi Kcaam^ to daim wliereiTj thj>Maaj()ii ijx;arA:d in fli<i j«^perft£u«! 

22. A FTOcesi fic(!oxdin£ i»ciitun 20, whcroin dieioncti^n i» wurkd oaiin the leinpyraKu* 
raiig« itoni 20 to IOfH>C 

23. A proce» siccoixiing t» Liaim 19, wfiotead iJu; »f>lTOnt J> xdccrted ft«n, Hie group 
coasituni; of cydiu cthon. IWfc>1«ied dad Kmides und l«c(ai™, «iflfa<dife<i sidftuiMs 

24. A pioceo. iuH»«]iiis w cimn 19. wheraln the tD«c(ton ptndirct «isiti:iTitag CCf, group* 
ia iiy((iolyiiitd witit ui uqueont alkali JtiDlal bme. 

23, A piocesH nccoiiiiDfi toctsim 19, whcrain du:. cstorii hydToU.jed mth an 
alknll jnistfll bmt to itio acad orthc boiiKyl eHiisi to IIib acid. 



http://patentsl.ic.gc.ca/cache/gif/02092513clm.afp.4.s0.25.r0.gif 



12/14/2005 



Page 1 of 1 



26. A piooBKs accLnxHng lo cUum 19, wheir-ia ite udd u cunvctTed «'icik „ .astiil Kail, 
amnioaia. u awio- orpo^-fuuiTit^ or a pt»lyit!oitc lunino Into a rale. 




wodn the sukititiicixts uic cs>eTi liufcp=n(Ic,,ily i,r ,{» othwH or U» nidicd -Z-Ra-Xj. 

k ft or acetyl, z is -OO- or-SOj;-, Xj w -oa^, and is -aiR^f ^^(OH)-, is .u. ' 
-OH. Cj^ailfcoxy or CydOkyl, umA li, i» H w Cl-Qt81J:^l. which cWt«i«m dailvutivc' 
coutaiTO a Jotal t>f at lca.st2 jmiCMifiil iirdts luul, based on t twA ofKaiil cMt«am 
derivacive, 3D to lOO % nmlar of «trv«nfal luriu of WiI.r IX vnd 70 to 0 « molai ol- 
sinicturaJ unitK of fbrxnufii X. 

2fi. A cWiosan tlciivatlve wcocflifc-j. » cUdm 27, wluoisin Rjj it H. 

29. A cfaitDtan dertvattve WfOTding lo Qltiina 27, whcraln Z lit -OCX, 

30. A £hitD.?Rii dfirivBtivo accimitng io cluiiii 7.7, wJuwiu Rj Ih -Cift,aifOH)- or 
CH2C{CH3)(Cai>-. 

31. A clilcasKn daiivarivc acctndinn toclaitn 27 wHicli conmbtn u total of ut least 
<t 5truciimi wiEls. 

32. A chitoim derivutivo aasiirxISng (o cJain 31 wkicU, as oIUtoik, cont«li» 4 1» 5l) 
sir uutuTAl mim. 
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33. A diiwsaji derivative iccordins (o cUiim 3i».McJi, <,]vs«Hn«, c.i^«u„r a ^ 
$tn)ctunilmtv(. 

?4, A chiioiui ifarivaUve scconHng to claim?? wh.ch cwifttin., 50 ta 100 % in:4«r of 
:«in]ci»r«l unvt« of fonwte XTiO to » % molnr of Btrocliiful units crffetmuto X. 

35. A clntosan dorlvadvL- accuiding toclmni "i? .vJiich c(ii«dr, W U» 1(10 «. miilatof 
«tiiirt»rul units of fcicimila IX 40 (o 0 % molar of sttiKiiiruJ ;iii(tt of fiimaib X. 

A ao»link«d chil««,., dcii,«il«. otrtni,«bJ. by the „i,«dcn of a diitojan A=riv«we 
clainied »a dajm 1 witl, « ]Ba»toitt pifycpoxWe which coniain, c»j Awag^ ut lta«( iw« 
cpojiy poiips in th.0 JU(>lixo(o. 

37. Ac,TO«U,,ko<lchJlo«ti»dmv-arivoaci5i>nln.glo«d^^^ thcpn)y«l,.«1ilcls 
sslccicd Qiftm tho gtoup «tisl»riTig of slycidyJafed alipjiatic <liol! arul poty- 

iind cjrcloBliphatfc rpracy COmpouotlfi. 

38. A crossItat.rt clatosun dorivadw aooofdingto cMn, 36. wii^™?. the pi>Jyopoxkfe i, 
KOloclfidftom Oit ijronp C(»»i<tiiis «f glycwlylutwJ aTijAdtic dioli juilT poly- 
iKiuilli^leneiliol]. 

SO, A pi»uD» for die ptcvBtnton of «lha«ij£« to kkWim- J«imi«im o»-.*did dep«,its 
itiMe^ic wsiuik sTiDstf^te., wMch Dn«]i)rit» adding iifhiB oru coiwpositfan Ova is 
m cotiuict with an im.rsiintc «>r«gju»tc «gb!traie an offociivB uiicauii of a cWtosOT 
dcriva.iiv(^ as cJ^jms^l in cisam l. 

40. U« of a cWtoitm tleiLvatlvc a<( cMiiisilin daiih 1, cspecJaJly m add iir alfaOl mstal 
salt, fxirthoiuevcntioa of ihe adheienL-c to aii4/cff foimaUati of solid dtiposiiii im itiOTEanic 
oroTjaniCHubstTaieji. 

41. U«c of a c]>>t»«au.dertv»tjvo as dulmMl }« dain, j. espcciany n« kcW or idfculi .neial 
salt, m hiimftaciim for (he or macam iiiiinihsitbs. 



FolHctrfo'ilwugh &. Co- 
Ot(Av/^j, Cnnada 
Pelcnl Aflonts 
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Ahst WCt of the »X8 CtOfeure 

Chitosan derivatives luivin- $in\Ciinu] imifs of fi>jiiiuJa J. H uiul ]|I iflfujjdqm disiribiiiir>n 



OII2OR 




0— 




03) 



(ill). 



(aj 7, IS . CO- fir -SOr . X » -CO2E. -Cli^COiH Or -CHaPCKOIlh, n»d is 
-C^S4CItj(0H>, Ri is -ij, -OH, C-CfliilkoKjf or C,-C<Alky^ aiid R5 is H w Cj-Cil^jilVyU 



or 



{b)Zt5 -CO-.X3R.C0iH»ajn/ R2is-am^-cm7.ai(OH).or 
-CHR«-CIIRyrCHRift''OT(OH>, Ji,u R?, Rg aud Rnj iifc cack iftdxip^doiiay of on^ aeiofShSr 
-H. -OT, CrC^lkyl ur CVC^allc"xy. aiid is -iJ. .QIJ, q-qj^ij^]. Ci-Qalknxy ur 

aiid the esters afidautca cJioneoT, which ciKtosan dcrivaTivis ccmtwns ft ioud least 
2 iitnKitoral xinlis iuid, kwssd oji 1 molof the cidttMa\) dctfiviui-As, -K) to IQ^ ^ niolar of 
Stnustvral KTiiil^ of fmmiLiI. 60 to 0 9S> iTioliir u<f etmcliina unit? of R^rmulu IT, aiid 30 tc» 
[) ^ Ttiolw of »tnpctura] imxu of fomiulu IJI, and Qie hiith of to iaii>larpcicei\<f\se« 
100 TllisAi: ricrivmlivCH strc suitable fiHr ns iiuracct&T^i findi^:r ttiio prcventsraiof Chft 
adlidisaicc to an4AM: fwimatioa of w3id deporft« on Htot^amt! oroagaijlc «ntis<iatefl. 
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